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(57)Abstract: 

PURPOSE: To enable any drum diameter to be easily set by a 
method wherein a forming drum is driven for expansion and 
contraction by using an AC servomotor for rotary driving of the 
forming drum, and highly precise expansion and contraction can be 
carried out without increasing the AC servomotor. 
CONSTITUTION: A plurality of drum segments 23 composing a 
forming drum 20 is, in a freely radially slidable manner, provided to 
one end of a drum shaft 10. The drum segments are slid radially via 
an appropriate motion-converting mechanism by rotation of a 
screw shaft 18 provided inside the drum shaft. A driving disk 26 for 
driving the drum is freely rotatably fitted to the other end of the 
driving shaft 10, and one end of the screw shaft 18 is projected 
from the other end of the drum shaft 10. First clutches 28, 30, 31 
for transmitting rotation of the driving disk 26 to the drum shaft 10, 
and second clutches 29, 37, 39 for transmitting the rotation of the 
driving disk 26 to the other end of the screw shaft are respectively 
provided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more drum segments which constitute a shaping drum at the end of a drum shaft in the air are 
prepared free [ sliding ] radially. In the tire making machine it was made to slide this drum segment radially 
through the motion translator of arbitration by the revolution of the screw shaft prepared inside the above- 
mentioned drum shaft The actuation disk for drum actuation is attached in the other end of the above-mentioned 
drum shaft, enabling a free revolution. And the tire making machine characterized by preparing the 2nd clutch 
for transmitting a revolution of the 1st clutch for making the other end of the above-mentioned screw shaft 
project from this other end, and transmitting a revolution of the above-mentioned actuation disk to a drum shaft 
and the above-mentioned actuation disk to the other end of a screw shaft, respectively. 

[Claim 2] The tire making machine according to claim 1 with which the brake gear for controlling a revolution 
of this drum shaft on a drum shaft is formed. 

[Claim 3] It is what connects and separates the cylinder for the 1st actuation by which the 1st clutch was 
concentrically fixed to one side of an actuation disk, and the cylinder for the 1st passivity fixed to the drum 
shaft by the 1st rubber tube of pneumatic pressure actuation. The tire making machine according to claim 1 or 2 
which is what connects and separates the cylinder for the 2nd actuation by which the 2nd clutch was 
concentrically fixed to the side besides an actuation disk, and the cylinder for the 2nd passivity fixed to the 
screw shaft other end by the 2nd rubber tube of pneumatic pressure actuation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the tire making machine which was made to perform 
revolution actuation and expanding-and-contracting actuation of a path of the shaping drum for sticking the 
band-like member which constitutes an automobile tire by the same motor. 
[0002] 

[Description of the Prior Art] The radial-ply tire for automobiles to the shaping drum of a primary making 
machine An inner liner, Stick a carcass and a sidewall in order and the primary case of a cylindrical shape is 
fabricated. Although attach this primary case in a secondary-forming machine, deform in the shape of toroidal 
one, cylindrical layered products, such as a belt beforehand stuck by shaping drum lifting for belts on it and a 
tread, are put, the acquired Green case is vulcanized and it is manufactured In order to stick the various band- 
like members of a belt and others on a shaping drum, the band-like member was stuck rotating a shaping drum, 
where the path of a shaping drum is extended, the path of a shaping drum was reduced after termination of this 
attachment, and an above-mentioned primary case or an above-mentioned cylindrical layered product is 
removed. Therefore, the device in which slide on these segments radially and a path is expanded and contracted 
while forming a shaping drum by many segments, and the device in which a shaping drum is rotated are 
required of tire making machines, such as a primary making machine and a belt making machine. 
[0003] Carry out a deer and a hydrostatic pressure cylinder is prepared in a drum as a means to expand and 
contract the path of a shaping drum. The cylinder type which makes each segment move radially by this 
cylinder actuation, The bladder type which a bladder is prepared [ type ] in a drum and makes each segment 
move radially by pouring in and discharging air at this bladder, And a drum shaft is formed in midair and the 
screw type which makes a nut move to shaft orientations by the revolution of the screw shaft prepared in the 
inside, and transforms the motion to a radial attitude by the link or the cam is known. On the other hand, as a 
means to rotate a shaping drum, in order to make it possible to control the rotational speed of a drum and to 
stick some kinds of band-like members on accuracy, recently, an AC servo motor has come to be used. 
[0004] 

[Problem(s) to be Solved by the Invention] An above-mentioned cylinder type, an above-mentioned bladder 
type, etc. are easy a device, and since it is cheap in respect of cost, it is used abundantly. However, when 
fabricating the tire of the varieties from which a path differs at any rate when changing the diameter of a drum 
only to two steps of the diameter of drawing which are the diameter of attachment which is a path at the time of 
an escape, and a path at the time of a cutback, it will be necessary to carry out variety preparation of the stopper 
for suppressing the escape of the diameter of a drum on the need of changing the diameter of attachment into 
multistage, and in this case, structure becomes complicated and cost also becomes high. And when the diameter 
of attachment exceeded three steps, it was not able to carry out structurally. 

[0005] On the other hand, since the diameter of a drum is set up with the rotation of a screw shaft, a screw type 
can set up the high diameter of attachment of precision at random within 1 process structurally easily. However, 
apart from the AC servo motor for revolution actuation of a shaping drum, cost becomes expensive and using 
the AC servo motor for expanding-and-contracting actuation does not have it. [ economical ] 
[0006] This invention performs expanding-and-contracting actuation of a shaping drum using the indispensable 
AC servo motor as an object for revolution actuation of a shaping drum, it enables high expanding and 
contracting of precision, without extending an expensive AC servo motor by this, and enables it to set up the 
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diameter of a drum of arbitration easily. 
[0007] 

[Means for Solving the Problem] The tire making machine of this invention prepares radially two or more drum 
segments which constitute a shaping drum at the end of a drum shaft in the air free [ sliding ]. In the tire making 
machine it was made to slide this drum segment radially through the motion translator of arbitration by the 
revolution of the screw shaft prepared inside the above-mentioned drum shaft The actuation disk for drum 
actuation is attached in the other end of the above-mentioned drum shaft, enabling a free revolution. And the 
other end of the above-mentioned screw shaft is made to project from this other end, and it is characterized by 
preparing the 2nd clutch for transmitting a revolution of the 1st clutch for transmitting a revolution of the 
above-mentioned actuation disk to a drum shaft and the above-mentioned actuation disk to the other end of a 
screw shaft, respectively. 

[0008] The motion translator for changing the revolution of the above-mentioned screw shaft into radial sliding 
of a drum segment can constitute the rectilinear motion of the shaft orientations of the nut which fits the 
revolution of a screw shaft into this screw shaft, and moves to shaft orientations, and this nut from a cam 
mechanism or a link mechanism changed into a radial rectilinear motion. Moreover, the brake gear for 
controlling a revolution of this drum shaft on the above-mentioned drum shaft can be formed. Moreover, the 
above-mentioned actuation disk can choose the thing of arbitration, such as a gearing, a chain sprocket, a 
synchronous pulley, and a flat pulley, according to the class of driving mechanism which tells a motor 
revolution to a drum shaft. 

[0009] Although the clutch of arbitration, such as an electromagnetic clutch and an air clutch, can be used for 
the 1st above-mentioned clutch and the 2nd above-mentioned clutch The 1st clutch is considered as the * 
configuration which connects and separates the cylinder for the 1st actuation concentrically fixed to one side of 
an actuation disk, and the cylinder for the 1st passivity fixed to the drum shaft by the 1st rubber tube of 
pneumatic pressure actuation. The 2nd clutch can be considered as the configuration which connects and 
separates the cylinder for the 2nd actuation concentrically fixed to the side besides an actuation disk, and the 
cylinder for the 2nd passivity fixed to the screw shaft other end by the 2nd rubber tube of pneumatic pressure 
actuation. 
[0010] 

[Function] If the both sides of the 1st clutch and the 2nd clutch are connected at the time of a revolution of an 
actuation disk, since a revolution of an actuation disk will be transmitted to a drum shaft through the 2nd clutch 
again at a screw shaft through the 1st clutch, respectively, a drum rotates at the rate of predetermined. 
Moreover, if connection of the 1st clutch is severed and the 2nd clutch is connected, a revolution of an actuation 
disk will be transmitted to a screw shaft through the 2nd clutch, and a drum segment will slide on radial 
outwardness or the inner sense according to the hand of cut of this screw shaft. Therefore, a setting-out change 
of the diameter of a drum is made by the rotation and hand of cut of a screw shaft. In addition, when the brake 
gear for controlling a revolution of this drum shaft on a drum shaft is formed, in case a screw shaft is rotated 
and a setting-out change of the diameter of a drum is made, a setting-out change of the diameter of a drum can 
be smoothly made to accuracy by operating this brake gear and controlling a revolution of a drum shaft. 
[001 1] Moreover, it is the cylinder for the 1st actuation, a cylinder for the 1st passivity, and the 1st rubber tube 
about the 1st above-mentioned clutch, and when the 2nd clutch is formed, respectively by the cylinder for the 
2nd actuation, the cylinder for the 2nd passivity, and the 2nd rubber tube, by supplying and expanding air in the 
1st rubber tube, the cylinder for the 1st actuation and the cylinder for the 1st passivity are connected, and a 
shaping drum rotates. Moreover, by supplying and expanding air in the 2nd rubber tube, the cylinder for the 2nd 
actuation and the cylinder for the 2nd passivity are connected, and a shaping drum rotates. 
[0012] 

[Example] In drawing 1 , the drum shaft 10 in the air consists of a right-hand side long main shaft 11 and a head 
shaft 12 connected at the head in the shape of extension, and is supported by the frame (not shown) free [ a 
revolution ] by the main bearing 13 of the outside of a main shaft 11. And the delivery screw 16 is supported 
respectively free [ a revolution ] through the internal bearing 14 as the above to the inside of the head shaft 12 
with the main driving shaft 15 same again through the internal bearing 14 inside the above-mentioned main 
shaft 11, the above-mentioned main driving shaft 15 and the above-mentioned delivery screw 16 are connected 
to one with the connection clutch 17, and the screw shaft 18 is constituted. In addition, the right end of the main 
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driving shaft 15, i.e., the right end of the screw shaft 18, projects in the method of the right from the right end of 
a main shaft 11. 

[0013] A nut 19 fits into the delivery screw 16 of this screw shaft 18, and projection of two or more 19a which 
protruded on this nut 19 at the radial penetrates long hole 12a of the shaft orientations prepared in the above- 
mentioned head shaft 12, and projects outside. The shaping drum 20 fixed to this head shaft 12 The guide rail of 
the radial prepared in the opposed face of the end plates 21 and 21 of a left Uichi pair fixed to the outside 
surface of the above-mentioned head shaft 12 and this end plate 21 is met. The slide block 22 which can slide 
freely, The drum segment 23 of the cross-section radii form fixed to the radial outside front face of this slide 
block 22, It consists of cam plates 24 which are fixed to the above-mentioned projection 19a, and contact the 
inside inclined plane of a slide block 22, and a revolution of the above-mentioned delivery screw 16 is changed 
into radial migration of the drum segment 23 through a nut 19, projection 19a, and the cam plate 24. In addition, 
an above-mentioned nut 19 and an above-mentioned slide block 22 may be connected by the parallel link of 
two. 

[0014] It connects with the AC servo motor for actuation (not shown) through the edge bearing 25 in the right 
end of the above-mentioned drum shaft 10, i.e., the right end of a main shaft 11, with the synchronous belt 27 
which the pulley 26 for actuation for synchronous belts wrapped around the mounting eclipse and this pulley 26 
free [ a revolution ]. The cylinder 28 for the 1st actuation and the cylinder 29 for the 2nd actuation are 
concentrically fixed to the left-hand side and right-hand side of the above-mentioned pulley 26 with the above- 
mentioned pulley 26 for actuation, respectively. 

[0015] The cylinder 30 for the 1st passivity is arranged so that the above-mentioned cylinder 28 for the 1st 
actuation may be surrounded, and the end plate 30a is fixed to a main shaft 11. And the endless 1st rubber tube 
31 is fixed in accordance with the inner surface of this cylinder 30 for the 1st passivity. The feed hopper 32 of 
the air over the 1st rubber tube 31 is formed in this cylinder 30 for the 1st passivity. The end of free passage 
hole 11a of a main shaft 11 is connected to this feed hopper 32 through the 1st connection pipe 33 and the 2nd 
connector ring 34. It is fixed to a frame by the other end of this free passage hole 11a, and an air compressor 
(not shown) is connected to it through the 1st connector ring 35 and the 1st air pipe 36 which can rotate freely 
to a main shaft 1 1 . 

[0016] On the other hand, the cylinder 37 for the 2nd passivity is arranged so that the above-mentioned cylinder 
29 for the 2nd actuation may be surrounded, and the end plate 37a is fixed to the projection edge of the main 
driving shaft 15, i.e., the projection edge of the screw shaft 18. And the endless 2nd rubber tube 39 is fixed in 
accordance with the inner surface of this cylinder 37 for the 2nd passivity. The feed hopper 40 of the air over 
the 2nd rubber tube 39 is formed in this cylinder 37 for the 2nd passivity. Free passage hole 15a punched at the 
projection edge of the 3rd connector ring 42 currently fixed to this feed hopper 40 by the projection edge of the 
2nd connection pipe 41 and the main driving shaft 15, and this main driving shaft 15, An air compressor (not 
shown) is connected through the 2nd pneumatic supply pipe 43 linked to the above-mentioned projection edge. 
[0017] And brake block of a left Uichi pair of the drum shaft 10 (not shown) a brake disc 44 is mostly fixed to a 
center section, and open and close by electromagnetic force or the aerodynamic force to this brake disc 44 at 
right and left is prepared, and a brake gear consists of this example. 

[0018] In the above-mentioned structure, if the air supply to the 1st air pipe 36 is cut off, the 1st rubber tube 31 
will contract and the inner skin of this 1st rubber tube 31 will separate from the peripheral face of the cylinder 
28 for the 1st actuation. That is, connection of the 1st clutch which consists of the cylinder 28 for the 1st 
actuation, a cylinder 30 for the 1st passivity, and the 1st rubber tube 31 is severed. Moreover, if the air supply to 
the 2nd air pipe 43 is cut off, the 2nd rubber tube 39 will contract and the inner skin of this 2nd rubber tube 39 
will separate from the peripheral face of the cylinder 29 for the 2nd actuation. That is, connection of the 2nd 
clutch which consists of the cylinder 29 for the 2nd actuation, a cylinder 37 for the 2nd passivity, and the 2nd 
rubber tube 39 is severed. 

[0019] And if connection of both the 1st above-mentioned clutch and the 2nd clutch is severed, it will become 
possible to rotate the shaping drum 20 manually. Moreover, if the pressure welding of the brake block is carried 
out to a brake disc 44 where connection of the 1st clutch is refused, the drum shaft 10 which consists of a main 
shaft 11 and a head shaft 12 will be locked, and the revolution will be controlled. 

[0020] If air is supplied to the 2nd rubber tube 39 while the drum shaft 10 is locked as mentioned above, the 
2nd rubber tube 39 will expand, the inner skin will carry out a pressure welding to the peripheral face of the 
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cylinder 29 for the 2nd actuation, and the 2nd clutch will be connected. Subsequently, if an AC servo motor is 
driven, the screw shaft 18 which consists of a main driving shaft 15 and a delivery screw 16 after the drum shaft 
10 has stood it still will rotate, a nut 19 and the cam plate 24 will move to shaft orientations with this revolution, 
a slide block 22 and the drum segment 23 will slide radially, and it will expand and contract the shaping drum 
20. Therefore, by stopping the air supply from the 2nd air pipe 43 in a desired location, the revolution of the 
screw shaft 18 stops and the path of the shaping drum 20 is set up. 

[0021] If the aforementioned brake is loosened and air is supplied to the 1st air pipe 36 when the 2nd clutch is 
connected as mentioned above, the 1st rubber tube 31 will expand and the inner skin of this 1st rubber tube 31 
will carry out a pressure welding to the peripheral face of the cylinder 28 for the 1st actuation. That is, the 1st 
clutch is connected. Therefore, if an AC servo motor is driven, a pulley 26 rotates, the revolution will be 
transmitted to the shaping drum 20 through the drum shaft 10, and the shaping drum 20 will rotate at the rate of 
predetermined. In addition, since it rotates at the same rate as the direction same as the screw shaft 18, 
expanding and contracting of the path of the shaping drum 20 are not produced. 
[0022] 

[Effect of the Invention] As mentioned above, invention indicated to claim 1 is attached for the driving pulley 
for a drum revolution in the other end of the drum shaft of the hollow which has a shaping drum at the end, 
enabling a free revolution. And the other end of the screw shaft for expanding and contracting of a shaping 
drum is made to project from this other end. Since the 2nd clutch for transmitting a revolution of the 1st clutch 
for transmitting a revolution of the above-mentioned pulley for actuation to a drum shaft and the above- 
mentioned pulley to the other end of a screw shaft is prepared, respectively By opening and closing the 1st 
clutch, where the 2nd clutch is connected, one motor can perform a revolution of a shaping drum and the both 
sides of expanding and contracting of the diameter of a drum. It becomes possible to use the AC servo motor of 
the high degree of accuracy currently used for the drum revolution for expanding and contracting of the 
diameter of a drum, and it becomes unnecessary therefore, to purchase an AC servo motor expensive for 
expanding and contracting of the diameter of a drum. 

[0023] In invention indicated to claim 1, since invention indicated to claim 2 forms the brake gear for 
controlling a revolution of this drum shaft on a drum shaft, in case it expands and contracts the diameter of a 
drum, it can control a revolution of a shaping drum with a brake gear, therefore it can expand and contract a 
path smoothly, and can make a setting-out change of the diameter of a drum to high degree of accuracy. 
[0024] In invention which indicated invention indicated to claim 3 to claims 1 or 2 It is the configuration that 
the 1st rubber tube of pneumatic pressure actuation connects and separates the cylinder for the 1st actuation by 
which the 1st clutch was concentrically fixed to one side of an actuation disk, and the cylinder for the 1st 
passivity fixed to the drum shaft. Since the 2nd clutch is the configuration that the 2nd rubber tube of pneumatic 
pressure actuation connects and separates the cylinder for the 2nd actuation concentrically fixed to the side 
besides an actuation disk, and the cylinder for the 2nd passivity fixed to the screw shaft other end By supply of 
pneumatic pressure, the 1st clutch and the 2nd clutch are connectable, or the connection has been severed 
enough, and can be carried out, therefore structure becomes easy. 
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^P3 2dlig^7 , 3 3*5<tt/^2 = 9 V > 
LT^W 1 1 <^SSii?L 1 1 a <D-mmWt£ 
tl, ^<omi&Kl 1 a <Di&mz x 7U-^l:@^$n, 
iMl l *-2tLT[eJi|Eg£<7}Sfli =^^yy^35fc 

it/gl^V7 e 3 6^ltxT3y7 , l/^t (B 
[0 0 16] ft*, ±IEOJS2S»ffi->y^2 9^|S 

l 8co^tB^(dB3t$ftSc tut, rcom2S»iffi'> 

y >-^3 7 0rtEl:^T«S®l2 ^^^-^3 9 

asBSSix, :ol2gl)ffi'>y^3 7i:g2^f 

a-^3 9i:»t5ffi«ro«iteP 4 OsWRttfetL, 
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5 

'frKlbttil 5©£U*lc#*LS;ftT^6iiiHLl 5 a, 
[0017] iU, rtD^ffi^jr*fi> K7^#10W 

fStffjffeSIUc:/ i^-^rr^ 4 4#B5ES*u 
u-^rr^^ 4 4*d««A*feliSft*^fc*(cBBPH 

[0 0 18] ±U<Dm&lZ&\,^X > »1$*^^3 6 

yy^28, gi§if->yy^3o^j:^i^f 

A^n.— ^3 9J&SIRJBU KJB2 zU±T~—7 3 9tf>f*3 

»2IMftffii<'y ^2 9, S2S»ffii/P^ 20 
3 7*3J:t«B2 =rAfa- ^3 9*^45*2^7^ 

[0019) LT\ ±M<DW> 1*7 y*-*5±T/JIS2 ^ 

Kfofc^lB-e^u-^^^^ 4 4fcr/u— ^JtSrffiR 
•t&bs ±#l 1 £$teHM*l ZtfrbteZ K9-M»l 0 

[0 0 20] _blEcD£ pic K7^i 1 0*Dy^t5- 

g2^a^3 9lcS^fti(&t5i:s Sg2^ 50 
Af a -^3 9^»«U *Ort«ffi3ftSJ|l 2 
>^2 9^@(CE8Ltl2^7 y^«R*ix 

l o^f^ihL/c^ffir^^iibWi 5 b^k*) 6 b 

t«;M9^^AS2 4Wf6]|:iIU *7<Y 
K^o 2 2^«tt^K^Air^^> h 2 3#*|MS#ft 

K7A2 O^S^K^SixSo 

[0 0 2 1] ±K(D£5KL9S2*yvf-tfi&m£tiX^ 
5 it, miB©^V— ^*r»*TJBl3S«^^3 6- 

fgl ^fa-y3 icortfflffijftsmi^ftffliy!; >-^2 
8 0^«ffi^JE»-r<E>o -Tftfc^ mi ^yWW* 

7*-y2 6«U -t^IalCdS K7 A$fcl O^LT 
J*»K9A2 0*Cfi«SiX, ^K7A2 0^Ol 

Sf-eiH3^-r^o 7 h i 8 so 



^l¥8-2 5 5 13 

6 

[0 0 2 2] 

<£>&*] ±fE<£><fc KIEttLfcEE 

K?AiaeffloB»^— y*ria(BiaEjc:»wt, ^ois 

#><0JB \2y v X&±Kzf— !) OHMES:*^:/-* 7 
h cofll*B -f 5 «> O 2 * y v * £ * *i-?ixR It 

fctOTfcs^b, m2*y??-&mwiLtiivimxmi 

fyyT-trmK-tZZblZLXys HBO*— ^TriBB K 
^ACt-^^^ K7ASOttIIC«fflt5^ t*« 
[0 0 2 3] W#«2fclEtfLfc»fHtt* »**1^E 
^ .A@<D»§£rtT 9 m\^&M YyJ^<DMm^^-^rm 

[0 0 2 4] »*3jl3*C|B«Ufc»Wtt, BMWll*fc 
tt2^B«Ufc»W^*5V^T % jRl 9 y v s 3-&wmy s 4 

2&mm^»i'yb&^E.i¥m<Dm2^j* s 7-*--7x 

7 7f*5^^2^7yf^Stfc!9> t«^lr 

[Hi] co»wo*lS«a5|ieWfffiH-cfc5. 
[«F*©R«] 

1 0 : K7^i 
1 1 : ^tt 
1 2 : ft^m 
15 : tfi^fgtbia 
1 6 

1 8 : h 
19 : * y b 
19a: ^® 

2 0 : YyJ* 
2 1 : 

2 2 : y>7>< K^a 

2 3 : K7^t^y V h 
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